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The microscopic examination of fungi is
greatly aided by the use of slide cultures in which
characteristic morphology can be examined
without the distortion usually consequent to
the mounting of mycelium from a slant or plate
culture. Growth of cultures between a slide and
eoverslip (1) has been found very satisfactory
both for observation of developing cultures and
for preparation of permanent mounts.
The present study presents evidence that such
open slide cultures may be hazardous due to
spore dispersal and describes a means of avoiding
this hazard through the use of plastic flask cul-
tures of fungi. Such cultures can be confined to
the flasks, examined microscopically, and per-
manent mounts made without danger of spores
being released into the atmosphere.
MATERIALS AND METIIOD5
Organisms. The following organisms were re-
ceived from the Communicable Diseases Center,
Atlanta, Ga., through the courtesy of Dr. Lucille
Georg: Epidermoph p/on floccosum, Fusarium sp.,
Micros porum audouini, M. canis, Trichophyton
mentagrophgtes, T. schoenleini, and T. violaceum.
The additional organisms tested were obtained
from the Department stock culture collection.
Top agar petri dish tests. Melted Sabouraud's
dextrose agar was poured into the cover of a
petri dish to make an island 4 to 5 cm. diameter
and allowed to solidify with the dish in an in-
verted position. Slide cultures were set up in
another petri dish using the Riddell technic (1).
After preparation the slide culture was trans-
ferred to a petri dish culture chamber which was
closed with the agar top cover, serving as an
indicator of spore dispersal to the petri dish cover.
Bottom agar petri dish tests. Melted agar was
poured into the bottom of a petri dish and allowed
to solidify, then a sterile bent glass rod was placed
on the agar and the dish closed with a plain cover.
Slide cultures, prepared as for top agar petri dish
tests, were transferred to such petri dishes which
served as culture chambers and as indicators of
spore dispersal to the bottom of the petri dish.
Plastic flask cultures. Cultures in 25 ml. tissue
culture flasks,' 30 mm x 55 mm x 20 mm, were set
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Manufactured by Falcon Plastics, Los Ange-
les 45, California. This product, no longer avail-
able, has been replaced by a 30 ml. plastic flask
and a Cooper petri dish with recessed cover.
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up by pipetting 0.1 to 0.2 ml. melted Sabouraud's
agar onto the center of the top side of the flask
and, after solidification of the agar, inoculating
the edge of the agar with the fungus to be tested.
It was not found necessary to add water to flasks
covered with plastic caps, but flasks stoppered
with a cotton plug required the addition of water
to the lower side of the flask. Control cultures of
each organism were inoculated onto Sabouraud's
agar slants at the time the plastic cultures were
prepared.
Flask cultures were fixed by addition of 0.1 ml.
lull strength formaldehyde solution to the bottom
of the flask after which the flasks were allowed to
stand upright in a chemical hood until the form-
aldehyde evaporated (about 1 week). Flasks were
then sealed with methacrylate (1 part methyl: 3
parts butyl methacryl ate plus 0.5% luperco).
Other agents would serve as well for sealing.
Permanent mounts on slides were made from
the formaldehyde fixed flask cultures by cutting
out a 2 cm. square of plastic containing the cul-
ture, removing the agar and mounting in lacto
phenol. Mounts were sealed with nail polish.
Incubation. Incubation of all cultures was at
room temperature. Flasks were picked up for
examination during the incubation period, but
slides were not handled nor were covers removed
during the course of the testing.
RESULTS
Tests of spore dispersal from open slide cul-
tures. Spore dispersal to the top of the pctri dish,
(Fig. 1—3) indicated by growth of the organism
on the agar on the petri dish cover, occurred with
slide cultures of all saprophytic fungi tested,
Aspergillus, Fusarium, Mucor, and Penicillium,
and with 5 of the pathogenic fungi, Coccidioides
immitis, Epidermophyton floccosum, Micros porum
canis, Trichophyton mentagrophytes, T. rubrum
and T. schoenleini (Table I).
Spread of the slide culture organism to the
agar on the bottom of the petri dish (Fig. 4—6)
resulted from direct hyphal contact in the case
of Aspergillus, Mucor and Microsporum canis.
In all other cases, Fusarium, Penicillium, T.
mentagrophytes, T. rubrum and T. violaceum,
growth on the bottom agar appeared to be the
result of spore dispersal.
Plastic flask cultures. Growth appeared on
flask cultures (Fig. 7—10) at the same time as
growth on the control Sabouraud's agar slants.
The development of characteristic morphological
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TABLE I
Slide cultures and plastic flask cultures
Dispersal of Fungi from Slide Cultures
features of most of the organisms also appeared
nearly simultaneously in the plastic flask cultures
and Sabouraud slant cultures (Table I). Develop-
ment of typical spores was delayed in cultures of
Coccidioicle,s, Histoplasma and M. canis. Better
results were obtained in cultures of Fl. floccosum,
M. audouini and M. canis when the plastic cap
was replaced with a cotton plug.
DISCUSSION AND SUMMARY
The spread of organisms from slide cultures
to an agar layer on either the top or bottom of a
petri dish containing the slide culture has been
demonstrated with 11 of 15 fungi tested. All the
saprophytic fungi spread to both surfaces in less
than 1 week. Three of the 6 positive pathogens
were dispersed from the slide culture within 2
weeks. The other 3 positive pathogens required
more than three weeks before dispersal was evi-
dent, a period longer than usual for holding slide
cultures. The extent of the hazard of spore dis-
persal from slide cultures will be considerably
influenced by the size of the inoeulum and the
particular strain of the organism cultured.
The danger of spore dispersal from open slide
cultures can be avoided by the use of plastic
flask cultures of fungi. Such cultures have been
found useful for teaching purposes, convenient to
handle, and in most eases more satisfactory than
the open slide cultures. Organisms showing de-
layed or sparse sporulation in the flasks using
Sabouraud's agar, may be more satisfactorily
cultured on a medium more favorable for sporu-
lation such as potato dextrose agar (2, 3).
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PLATE I
Ftc. 1—3. Top agar petri dish tests showing dispersal of fungi from the slide culture to the agar on the
top of the petri dish. Fig. 1. Fusarium sp. Fig. 2. Mucor sp. Fig. 3. Penicillium sp.
Ftc. 4—6. Bottom agar petri dish tests showing dispersal of fungi from the slide culture to the agar on
the bottom of the petri dish. Fig. 4. Micros porum canis. Fig. 5. Trichophyton menfayrophyfes. Fig. 6.
T. rubrum.
Organism To top agar To bottom agar
No.
positive Days No. positive Days
Plastic Flask Cultures
Aspergillus sp
Blastomyces dermatitidis
Coccidioides immitis
Epidermophyton floecosum
Fusarium sp
Histoplasma capsulatum
Mierosporum audouini
Microsporum eanis
Mucor sp
Penicillium sp
Sporotrichum sehenckii
Triehophyton mentagrophytes
Trichophyton rubrum
Trichophyton sehoenleini
Trichophyton violaeeum
7/10
0/5
1/5
1/15
4/10
0/10
0/5
1/5
10/10
6/10
0/10
2/15
1/10
2/20
0/10
3
30
25
25
5
30
30
25
3
7
30
14
7
10
30
10/lOt
0/10
0/5
0/10
5/5
0/5
0/5
5/St
S/St
5/S
0/10
5/S
5/S
0/5
2/10
3
30
30
30
S
30
30
22
3
3
30
7
7
30
10
Typical
Typical
Delayed sporulation
Typieal*
Typical
Delayed sporulation
Sporulation sparse*
Sporulation sparse5
Typical
Typical
Typical
Typical
Typical
Typical
Typical
* Cotton stopper.
t Hyphal contact between slide and bottom agar layer.
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PLATE I
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PLATE II
FIG. 7—10. Plastic flask cultures of fungi grown from 5 to 20 days at room temperature on Sabouraud's
dextrose agar. Fig. 7. Aspergillus sp., Blastomyces dermatitidis, C'occidioides immiits, Fusarium sp.
Upper side of colonies. Fig. 8. Penicillium sp., Sporotrichum schenckii, Trichophyton mentragrophytes,
T. rubrum. Upper side of colonies. Fig. 9. Histoplasma capsulatum, Microsporum audouini, M. canis,
Mucor sp. Upper side of colonies. Fig. 10. Trichophyton schoenleini, T. sulfureum, T. tonsurans, T. vio-
taceum. Reverse side of colonies.
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